The evaluation of electroencephalogram (EEG) and the clinical picture of eyelid myoclonus (EM) with absences (EMA) using classical EEG signal evaluation and power spectral analysis currently presents a major challenge to predict further improvement, unsteady status, neurological defect outcomes in patients, or lethal termination in septic encephalopathy and acid-base imbalance due to kidney failure. At the Clinic of Anaesthesiology and Intensive Medicine (CAIM) of University Hospital in Martin (UHM) we clinically examined a patient N.J., a 58-year-old male with EMA. We used the Neuron-Spectrum-AM specialized software to measure the EEG signal visually and by means of power spectral analysis methods to quantitatively analyse the EEG record.
INTRODUCTION
Eyelid myoclonus with absences (EMA) is a syndrome characterized by a rapid myoclonus of the upper eyelid, occasionally associated with ocular bulb retro-pulsion and head movements; the seizures themselves having a short duration and consciousness is minimally affected.--Closed eyes elicit epileptic seizures and EEG discharges with spike-wave complexes and photosensitivity [1] . On the EEG EMA exhibits a high amplitude of delta waves and a medium amplitude of spikes in the spike-wave complex or spiked wave -slow wave complex at a frequency of 3-5 Hz and after opening the eyes this activity disappears [2] . Myoclonus persists for years and does not always associate with clear absence and photosensitivity. EMA is the most significant reflex syndrome of idiopathic generalized epilepsy (IGE) with welldefined clinical-EEG manifestations. Its prevalence is 3% for adult epilepsies and 13% for child IGEs with absences. Among adults the incidence rate is probably lower than 3%. Is EMA strictly idiopathic epilepsy? Or could it provoke unusual-rare clusters of disseminated-encephalopathy irritation-extinction foci? This was a fundamental question during our analysis of the patient that had suffered occasional generalized tonic-clonic (GTC) seizures but in conjunction with severe acid-base imbalance and septic encephalopaty EMA status suddenly emerged.
Could the unusual encephalopathy express a hidden seemingly idiopathic epilepsy that exposed the infantile (absence) sample of epilepsy in the spike-wave complexes of 3-5Hz with an adequate clinical picture of EMA + absence + hypoactive delirium + photosensitivity? The starting age of EMA is between 2 and 14 years, with a peak occurrence of 6-8 years. Women predominate twice as often. Mental and neurological status is normal. A possible aetiology is genetically transmitted via specific point mutations in some cases of homozygous twins [3, 4] .
The clinical manifestation is a triad of signs: Myoclonic hyperkinesia of the eyelid, eye closure induces myoclonus along with EEG paroxysm, flashing light provokes EEG or clinical seizures. Clinical seizures consist of distinctive eyelid myoclonus occasionally associated with an upward gaze along with head retro-flexion and eyelid myoclonus without absence, which may be associated with or followed by mild impairment of consciousness (myoclonus with absence).
Seizures are short (3-5 seconds) and occur mainly after eye closure and several times a day. Patients are photosensitive. GTCs are sometimes induced by flashing light or spontaneously, unexpectedly, and usually provoked by inducing factors (sleep suppression, alcohol) and inappropriate modification of anti-epileptics (AEDs). However, GTCs are rare and can be avoided. Myoclonus of the limb muscles arise but it is rare -accidental. EMA status epilepticus (in 1/5 patients) consists of a repetitive and uninterrupted episodic myoclonus of the eyelids with mild disorders of consciousness -absences.
EMA provoking factors: Eye closure, deprivation of sleep, alcohol, and photo-sensitivity (flashing light or continuously uninterrupted light). Photosensitivity decreases in adulthood. Self-induction is rare. Criteria for inclusion in the diagnosis: age of onset between birth and 16 years, previously normal or apparently normal development and neuro-psychic condition, myoclonus of eyelids with absences, with or without other types of seizures. Clinical seizures, typical EEG discharges, or both, are provoked by closed eyes or photosensitivity [5] .
Criteria to exclude diagnosis: Neurological deficit, brain damage detected by imaging methods, progressive myoclonic epilepsy [6] .
Management options: Prevent precipitating factors. Valproate, clonazepam, ethosuximide, and levetiracetam are the treatment options but also the prophylaxis for new epileptic seizures [7] .
Video-EEG monitoring is a significant diagnostic procedure because EMA myoclonus can be considered as tics but they do not have a specific EEG correlate. This could be confused with a deliberate attempt to self-indulgence or a hysterical mannerism such as disassociated identity disorder (DID).
Prognosis: EMA is a long-standing disorder. Eyelid myoclonus persists often without apparent absences or even without apparent photosensitivity. It is easily resistant to AEDs and seizures are repeated several times a day [8] .
Clinical Observation On April 2, 2018, the patient N.J., a highly polymorbid 58-year-old, was admitted at the Clinic of Anaesthesiology and Intensive Medicine (CAIM) of Martin University Hospital and Comenius University in Bratislava, the Jessenius Faculty of Medicine in Martin. The patient had suddenly stopped responding, the family began basic resuscitation which continued professionally after the arrival of the Rescue Ambulatory Service (RAS). The airways were secured and blood circulation was restored after intravenous administration of 1mg of adrenaline. After admission to CAIM with a Glasgow Coma Scale (GCS) of 3 the patient did not respond to painful stimulus, his pupils were isocoric, miotic, absent photoreaction, with ocular bulbs situated in the middle position, without any motion, his corneal reflexes were absent, with anicteric scleras. He was connected to artificial ventilation (AV) in BIPAP mode, FiO 2 input 100%, O 2 peripheral saturation of 92-97%. BP:100/55, heart rate (HR)108/min. We continued with circulating support of noradrenaline. For the convulsive activity in the face and lower limbs continuous benzodiazepine (midazolam) and barbiturate (thiopental) anticonvulsants were used in the treatment. Convulsions temporarily
retreated but on April 7, 2018, convulsive activity resumed; thus, the anticonvulsant treatment (levetiracetam 1000 -0 -1000mg + valproate 500 -0 -500mg) continued. From a personal history the patient suffered from several serious diseases: ischemic heart disease (IHD); chronic kidney disease (CKD) with a Kidney Disease Outcomes Quality Initiative (KDOQI) classification of stage 5 in the regular haemodialysis program; unstable angina pectoris; significant pulmonary hypertension; percutaneous coronary intervention (PCI) on ramus circumflexus (RCx) with implantation of the drug-eluding-balloon (DEB) stent via percutaneous transluminal angioplasty (PTA) for brachiocephalic vascular disease (BVD); left ventricular failure status with renal insufficiency progression; non-St segment elevation myocardial infarction (NSTEMI); diabetic dilatation cardiomyopathy; secondary European Society of Hypertension (ESH)/ European Society of Cardiology (ESC) hypertension with VVPR nephropathy; diabetes mellitus (DM) type 2 insulin therapy; chronic obstructive disease; with a Global Initiative for Chronic Obstructive Lung Disease (GOLD) stage III, and many other diseases.
It should be noted that the patient was after repeated epileptic paroxysms of the generalized tonic-clonic (GTC) type with supposed severe metabolic damage to the CNS. Native brain CT + 3D reconstruction did not show evidence of brain oedema but showed incipient atrophy of the cortex and isolated foci of post-ischemic micro-gliosis in the white matter of the hemispheres.
In After the patient admission to CAIM an EEG examination using power spectral analysis was performed on April 9, 2018, and again on April 11, 2018, using the specialized software for Neuron-Spectrum-AM ( Fig. 1-2 , Pic.1-16). Records were visually evaluated in reference, transversal, and longitudinal montages. During the EEG examination with closed eyes the myoclonus of the upper eyelids with eyeball elevations was synchronous, with brief eye-opening, the myoclonus ceased, but the patient permanently kept his eyes closed sug- Power spectral analysis of the EEG signal during epileptic discharges in the form of peakwave complexes with a frequency of 3 Hz (absence seizure) and a 2-day gap showed a shift in the delta frequency with the formation of a small extinction focus in the left temporal region (Pic. 10). Other frequency bands have not changed in the 3D colour maps (Pic. 11-16). Pic. 9 Full amplitude frequency spectrum, delta rhythm (closed eyes) -referential wiring. In comparison to Pic. 1, a small flat defect of the power in the delta frequency occurred in the left temporal region. The colour maps of the individual frequency bands indicate a decrease in power of the delta rhythm in the right parasagittal region (Pic. 1), the complete disappearance of the gamma frequency (Pic. 2), and the pronounced power spectrum of beta HF activity in the right temporal region (Pic. 3) and left frontal and central motor parasagittal region (Pic. 4). The alpha rhythm has moved to the frontal quadrants and this alpha frequency shift means a subconscious increase in the anteroposterior gradient of the alpha rhythm (apg. AR), indica ting a decrease in the lucidity of consciousness, but in the right frontal and central motor parasagittal region, there is a significant decrease to the alpha rhythm power spectrum (Pic. 5). The power spectrum beta-LF frequency (Pic. 6, 7) is similar to the beta-HF maps (Pic. 3, 4). The theta rhythm (Pic. 8) has a similar defect to the delta rhythm (Pic. 1), but to a lesser extent, by omitting the prefrontal and frontal region to the right. We consider it to be a correlation between functional defects rather than structural changes. The 3D functional EEG signal maps with epileptic discharges indicate the background of oscillation activity, which can be considered a measure of the state of consciousness as a fundamental function of the brain.
A C T A M E D I C A M A R T I N I A N
These EEG oscillation distribution characteristics in the individual frequency bands cannot be read by the classic visual EEG signal evaluation.
A permanent myoclonus of the upper eyelid in the Memorial Delirium Assessment Scale (MDA of 25, mortal agony delirium - (Fig.3, Fig. 4 ; on April 11 2018) was evaluated as the EMA epileptic status. In the treatment, valproate 500 mg was added at midday. Despite continued intensive treatment and multi-organ support there was no improvement in condition, the patient continued with disorders of consciousness, but even this deepened, he spontaneously opened his eyes only due to intense verbal command, the upper eyelid vibrated at about 4 Hz, he did not fix the eyes nor monitor the surroundings, the muscle tone was low -in all four limbs. The EEG examination on April 11, 2018, showed specific generalized hyper-synchronous spike-wave activity at 4Hz (Fig.3, 4) which was accompanied by a clinical picture of hypoactive delirium (MDA score of 25 points in total) [9, 10] , with myoclonic hyperkinesia of the upper eyelids in synchrony with EEG discharges of 4 Hz. This is an epileptic status with psychomotor clinical symptoms and EMA, which has been described in the literature with a fluctuating frequency of 3 -4.5 Hz [2] . The EEG signal of the patient has also been recorded in past when he suffered from a rare GTC (once in 2 years) without EMA, with normal cooperation and adequate psychomotor reaction in verbal communication (Fig.5 , on May 09, 2013). At this time, opening and closing the eyes did not provoke any change in the EEG signal or clinical signs and symptoms.
DISCUSSION
EMA is a syndrome characterized by upper eyelid rapid myoclonus, occasionally associa ted with retro-pulsing ocular bulb movements and occasional head movements, while the seizures themselves usually have a short duration and consciousness is minimally affe cted. On the electroencephalogram EMA exhibits as a high amplitude of slow delta waves in the spike-wave, poly-spike-wave complexes at 3-5 Hz, when the eyes open this activity disappears [2] . We did not find this combination of poly-morbidity with EMA syndrome in epi leptic status in the form of hypoactive delirium without true absences and a variant of absences of epileptic graphoelements that continued after spontaneous eye occlusion uninterrupted without affecting photosensitivity in the literature. Until now EMA has been described in the literature as a status epilepticus of true absences or a variant of absences, clinically and electrically in 1/5 of the observed cases [1] , but an EMD (Eyelid Myoclonus with Delirium) description of an adult human who previously suffered 30 years of primary generalized tonic-clonic GTC at low frequency, EMD clinically and electrically did not appear in the literature. Is EMA strictly idiopathic epilepsy? [11] Or can it provoke unusually rare clusters of disseminated encephalitis irritation-extinction foci? This is our fundamental question in the analysis of our patient who had suffered years of occasional primarily genera lized tonic-clonic (GTC) at low frequency but in the course of severe acid-base im ba lance and septic encephalopathy EMD status suddenly emerged. Unusual encephalopathy expressed a hidden idiopathic epileptic sample that exposed the infantile (absence) paroxysms of epileptic nature in the spike-wave complexes at 3 -5Hz frequency with a relevant clinical picture of EMA + delirium state EMD of consciousness disorder [9, 10] . In our case, therefore, EMD could be regarded as idiopathic epilepsy [8] expressing itself in the ultimate -agonal, clinically lethal electro-physiologic syndrome. Power spectral maps of the EEG -3D variant showed an electro-physiologic correlate and confirmed a clinical disorder of lucidity consciousness by the presence of alpha power in the frontal quadrants. The disappearance of the gamma spectrum over the entire neuro-cranium confirms the decrease in vigilance, cognition, attention, and leakage of the delta, theta, alpha, beta LF, and beta HF and may be interpreted as a sign of the disappearance of the oscillators of the respective frequency bands, which could coincide with the functional extinction alteration, and functio nal extinction encephalopathy. Using brain mapping -the 3D variation is important for identifying those electro physiologic phenomena that are not directly visible in the waves of the registered EEG signal by the naked eye. They are either calculated from the signal and are not recognizable by the physician (frequency spectra, relative spectrum) or obtained by recalculation of the frequency from the pairs of electrodes -coherence, cordance [12] . This is a direct result of computer virtual-artificial intelligence that mathematically and statistically illustrates the interferential mutation of different oscillation frequencies in brain structures and gives values that help explain the functional state of the brain and its development, helping to predict its state [13, 14] . The essence of the 3D BM consists of coding the numerical values of the signals into the colour scale and its iterative interpolation, even in the areas where the signal values were not measured [12] . The task of interpolating is to obtain more spatial (raster) image from a discrete image.
